KiSS1-induced GPR54 signaling inhibits breast cancer cell migration and epithelial-mesenchymal transition via protein kinase D1.
The metastasis suppressor protein Kisspeptin regulates cancer cell proliferation and motility through its receptor, GRP54. However, the critical downstream effectors remain unclear. In this study, we investigated GPR54 signaling in breast cancer cells. Kisspeptin stimulation caused a decrease in migration of multiple breast cancer cell lines. Also, Kisspeptin inhibited MDA-MB-231 cell colony formation in 3D matrigel culture and in soft agar. Kisspeptin treatment elevated phosphorylated PKD1 in a PKC-dependent manner. However, knockdown of either GPR54 or PKD1 increased breast cancer cell migration and invasion. Furthermore, GPR54 knockdown blocked Kisspeptin-induced phosphorylation of PKD1. Finally, Kisspeptin stimulation induced a PKD1 phosphorylation-dependent decrease in expression of Slug, a transcription factor that drives epithelial-mesenchymal transition (EMT), and a concomitant increase in E-cadherin expression. Therefore, KiSS1/GPR54 signaling through PKD1 acts to maintain the epithelial state and to inhibit breast cancer cell invasiveness, and exerts functions associated with its role as a metastasis suppressor.